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(57) Abstract 



A mailing machine including a scanner for detecting data marks printed on documents to be mailed for conveying control information 
to the machine, for example in the manner Icnown as the "Optical Mark Recognition" system. The machine includes a mcmoiy buffer for 
storing data concerning the marks if the user inputs data indicating that the reference or "gate" mark is at the end of the group of marks. 
The data may then be read from the buffer in the reverse order. Thus, the data marks may be printed In the same position on all documents, 
regardless of the fold configuration, and thus feed orientation, which is required. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


L5 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


m 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg ' 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Heizegovina 


GE 


Georgia 


MD 


Republic of Moldova . 


TG 


Togo 


BB 


Bafbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikislan 


BR 


Belgium 


GN 


Guinea 


MK 


The fbnner Yugoslav 


TM 


Turicmenistan 


BF 


Burlcina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


TuAcy 


BG 


Bulgaria 


UU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Repablic 


JH 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyigyxstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People* s 


NZ 


New Zealand 






CM 


Cameroon . 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Pcntugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


KU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SB 


Sweden 






BB 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 98/24563 



PCT/GB97/03354 



-1- 

MAILING r4ACHINES 

This invention relates to mailing machines. 

Mailing machines are known which draw documents in the 
form of sheet material from one or more feeding stations, 
collate the required number of sheets, fold them in a 
selected way, add inserts to the folded collation, and 
insert it into an envelope. For example the documents may be 
bank statements, which may comprise one, two, or more 
sheets, and the inserts may be information about banking 
services. 

In order that the documents may be collated correctly 
for each envelope, and that the appropriate inserts may be 
added, etc., the sheets typically include data marks to be 
read by the machine which indicate the required information 
about the mailing. This is known as the OMR or ^'Optical Mark 
Recognition" system. For example, the presence or absence of 
a mark in a particular location may indicate the sequence 
member of the sheet in a group (to check that there has been 
no mis- feed) , whether it is the last sheet in a collation to 
be mailedi whether a particular insert should be included in 
that mailing, etc. 

To read the marks, the sheets are fed past a scanner 
connected to' a data processor for controlling the various 
'functions of the machine. The data processor is first 
programmed for a particular job by inputting the positions 
in which marks may appear, and the corresponding control 
action associated with that mark position. Conveniently, the 
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marks are printed as horizontal lines along the left hand 
margin of the sheet, although they may be printed in any 
other required position. Since the position of the printed 
matter on a sheet can vary slightly due to the limitations 
5 of the printer used, the first mark is always present on 
every sheet and acts as a reference mark for the positions 
of the other marks / Therefore as soon as the scanner *'sees" 
the reference or 'gate' mark, the exact relative position of 
the set of marks is known and the marks can be interpreted 
10 in real time. 

After the sheets have been scanned, they are then 
treated according to the information obtained by the scanner 
and processor. Thus they may be collated with the previous 
15 sheet, the collation may be folded, and various inserts may 
be added as indicated by the marks, before insertion into 
envelopes. Also in accordance with the. marks, certain 
envelopes may be diverted, for example in order to sort the 
envelopes by address. 

20 

Typically the sheets are • A4 sized, and are folded 
either twice into three sections, for insertion into a C5 
type envelope, or once into two sections, for insertion into 
an A5 sized envelope. When folded twice, this may be either 

25 a "C" fold (each end being folded towards the same side of 
the sheet) or a *'Z" fold (each end being folded towards the 
opposite side) , according to the requirements or preferences 
of the mailer. Mailing machines are known which are capable 
of selectively performing a number of different folding 

30 configurations. However, these may require the sheets to be 
drawn into the machine in a different orientation, i.e. 
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'feet first face down' for a *C' fold, and 'head first face 
up' for a 'Z' fold. This means that for sheets printed in 
the same way the gate mark would sometimes be "at the end of 
the set of marks, such that the marks could not be 
5 interpreted. Thus it is usual to require that the marks are 
printed in different places on the sheets depending upon a 
required fold, or to use a different machine for different 
fold configurations. 

10 It is cm object of this invention to provide a machine 

which can provide a number of different- fold configurations, 
but which does not require the marks to be printed 
differently for each one. Thus the user could always print 
" the marks in the same place, simplifying the software 

15 requirement for printing the marks, and simply programme the 
machine according to the fold configuration required. 

According to the present invention, there is provided 
a mailing machine comprising an optical scanning means, 

20 transport means for feeding documents to be mailed 
successively past the scanning means, a data processor 
operatively connected to the scanning means to receive data 
therefrom, and operatively connected to a data input means 
for receiving data relating to. a particular set of documents 

25 therefrom, the data processor being arranged to compare the 
• data from the scanning means with the data- from the data 
input means, and having output means for outputting control 
data to .means for controlling the mailing machine, the data 
processor comprising a memory buffer and being arranged 

30 selectively in accordance with the input data to store data 
from the scanner in the memory buffer and to read the data 
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from the . buffer in the reverse order. Thus it is 
unnecessary to print the marks differently when different 
fold configurations are required, but the user may merely 
programme the device with data showing that the ''gate" 
5 mark is either the first or the last mark, and the device 
will operate accordingly. 

The invention will now be described with reference to 
the accompanying drawings, in which: 

10 

Figure 1 shows a set of sheets bearing different sets 
of marks; 

Figure 2 is a table listing the meanings of the marks; 

15 

Figure 3 shows a perspective view of an optical mark 
scanning head suitable for use with the present inventions- 
Figure 4 IS a plan view of part of the reader head of 
20 Figure 1; and 

Figure 5 is a diagram of machine control process. 

' - Referring to Figure 1, sheets 20 to be mailed are each 

25 printed with a set of data marks 22 . There are in this 
example 11 possible .mark positions. The table in Figure 2 
describes the meaning of a mark in each position. All sets 
of marks include a gate mark in position ''1". Each set may 
optionally also include a mark in any of the other positions 
30 ''2" to "14", depending upon the information concerning the 
treatment or position of that sheet. For example, a mark in 
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position "2" indicates that the sheet is the last in the 
group to be collated for one mailing. Marks in positions 
"4", '*5".or ''6" indicate that an insert from one of the feed 
stations should be added to the collation. Marks in 
positions *'7" to '^11" give a binary number indicating the 
sequence number of the sheet. Thus, if the machine does. not 
receive successive sheets bearing successive numbers, a 
fault condition may be actuated (e.g. the machine may stop) . 
This is to prevent mis-mailing of documents (that is, 
mismatching of a document with an envelope) which may be 
particularly important where confidential material such as 
bank statements are being mailed. The sheet may have a mark 
in position ''12", ''13", or "14" which would indicate that 
the collation should be directed to any of- three diverted 
positions. For example there may be separate bins for 
containing mail going to different areas (e.g. UK, Europe, 
worldwide) . 

Referring now to Figures 3 and 4, the sheets are 
conveyed by means of a conveyor belt 24 successively past a 
scanning station comprising a scanning head 26 and a guide 
member 28. Alternative scanning heads 29 are mounted below- 
the feed path and may be positioned conveniently at 
intervals across the width of the sheets 20, for use' 
depending upon the position of the marks to be read. The 
guide member 28 is mounted on a rail 30 above the feed path-, 
and can be slid along the rail' 30 to be located opposite the 
active scanning head, so as to guide the sheet flat over the 
head. In this example, the set of marks 22 is on the right 
hand side of the sheet which is face down, and the guide 
member 28 is positioned opposite the corresponding scanning 
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head 26. 

The scanning head 26 is connected to a data processor 
32 . The user first inputs data relating to the marks being 
5 used for that particular job by means of a keyboard 34. Thus 
the position of each possible mark on the sheet of paper is 
entered, together with the size of the *Vindow" or variation 
in position that may occur. For example the *'gate" mark may 
be at 50mm from the top edge of the paper with a possible 
10 variation of 6mm. The ''end of group" mark may be at 6mm 
^ after the ''gate" mark, with a variation of 3mm, etc. The 
user also enters the ' direction of paper feed. For example 
the user may require that the paper is fed in the opposite 
direction, i.e. with the bottom edge leading. 

15 

Referring also to Figure 5, in use, the scanner 26 
scans a sheet and inputs a stream of data concerning the 
positions of any marks to the data processor 32. If the 
sheet is being fed such that the gate mark is the first 

20 . mark, the data processor compares the position "window" for 
the gate mark which has been input by the user with the 
position of the first mark observed by the scanner. If the 
first mark falls within the "window" , the processor 
recognised it as the gate mark and calculates the positions 

25 of the other mark windows and compares them with the 
positions of the other observed marks with respect to the 
gate mark in real time, and outputs corresponding control 
data to the machine controller 36, which controls the 
various functions of the machine, in the known manner. 

30 

However, if the input data indicates that the sheets' 
SUBSTITUTESHEET(RUL£26) 
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are to be fed with the gate mark last, the processor stores 
the scanner data in a memory buffer. When the last mark has 
been read, the processor 32 calculates whether it is within 
the gate mark window, as before, calculates the positions of 
the other possible marks, and then calculates the relative 
positions of the other marks with respect to the gate mark 
by reading them from the memory on a "last in first out" 
basis. The control data is then sent to the machine 
controller 36 as before. 
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Q h hm s 

1. A mailing machine comprising an optical scanning means, 
transport means for feeding documents to be . mailed 
successively past the scanning means, a data processor 
operatively connected to the scanning means to receive data 
therefrom, and operatively connected to a data input means 
for receiving data relating to a particular set of documents 
therefrom, the data processor being arranged to compare the 
data from the scanning means with the data from the data 
input means, and having output means for outputting control 
data to means for controlling the mailing machine, the data- 
processor comprising a memory buffer, and being arranged 
selectively in accordance with the input data to store data 
from the scanner in the memory buffer and to read the data 
from the buffer in the reverse order, 

2. A mailing machine as claimed in claim 1, in which the 
scanning , means is arranged- to scan each document along the 
direction of feed of the document, and to detect the 
presence of one or more data 'marks spaced on the document 
along the said direction. 

3. A mailing machine as claimed in .claim 2, in which data 
is stored in the memory buffer in response to input data 
which indicates that documents are to be fed such that a 
reference mark is the last of the data marks to pass the 
scanning means. 

4. A mailing machine as claimed in claim 1, 2, or 3, in 
which the means for controlling the mailing machine 
comprises at least one of collating means, folding* means, 
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inserting means, and diverting means. 
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